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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a spacer of a liquid 
crystal display device wherein static electricity generated in the manufacturing stage is 
suppressed and display quality associated with cell thickness uniformization is improved. 
SOLUTION: Electrodes 3 and 4, columnar spacers 5 and alignment layers are 
successively formed on a pair of plastic substrates 1 and 2. The spacer 5 are formed in 
block shapes on at least a sealing part in such a manner that the block shape has >8,700 
Hm2 total surface area per 1 mm2 substrate surface, is parallel to a pixel and the bottom 
face of the block shape has <10 um shorter side and the longer side of the bottom face 
is shorter than the side of one pixel on the side parallel and opposed to the bottom face. 
The pair of plastic substrates are stuck to each other with a sealing material at the 
sealing part to manufacture the liquid crystal display element. 
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CLAIMS 



[Claim(s)] > . ' 

[Claim 1] In the liquid crystal display component from which a sealant comes to ****** the plastic plate of a pair in the seal section each of 
the plastic plate of said pair It comes to form the pillar-shaped spacer and orientation film one by one at least. Said pillar-shaped spacer The 
liquid crystal display component to which the total surface area per two is parallel to a pixel by two or more [ 8700-micrometer ], and is 
prepared in the seal section at least 1mm of substrate sides by the letter of a block, and the shorter side of the base is characterized by being 
shorter than the side which is 1 pixel of the side which carries out parallel confrontation by the long side by 10 micrometers or less. 



[Claim 2] Said letter spacer of a block is a liquid crystal display component according to claim 1 characterized by for a shorter side being 5 
micrometers, for a long side being 30 micrometers, and height being 2 micrometers - 4 micrometers. 

TCIaim 3] The liquid crystal display component according to claim 1 or 2 characterized by ******(jng) the substrate of a pair and becoming so 
that the long side of those bases may go direct and the letter spacer of a block formed in each substrate may lap and stand face to face 
against a cross joint. 

[Claim 4] said letter spacer of a block — the plastics radical of a pair — a wooden floor — the liquid crystal display component of the any 1 
publication of the claims 1 -4 characterized by being prepared in the viewing area as a spacer for maintaining spare time at homogeneity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component using the plastic plate which prevents the effect of static 

electricity generated at the time of manufacture. 

[0002] 

[Description of the Prior Art] In recent years, a liquid crystal display is carried in a multimedia device as a display, and the plastics liquid 
crystal display component which attains lightweight and high display grace to coincidence is manufactured so that the device can be used 
carrying it simply. 

[0003] In such a plastics liquid crystal display component, the photosensitive pillar-shaped spacer formed on the plastics bead or the 
transparent electrode is used as a spacer for equalizing the eel thickness of the substrate for liquid crystal display components which 
confronts each other. 

[0004] Drawing 8 is the perspective view showing the configuration of the conventional liquid crystal display component in which the pillar- 
shaped spacer was formed. Drawing 9 is the sectional view showing the configuration of the conventional liquid crystal display component in 
which the plastics bead spacer was formed. Drawin g 10 is the sectional view showing the configuration of the conventional liquid crystal display 
component in which the pillar-shaped spacer was formed. As shown in drawing 9 , in order to control eel thickness, a plastics bead is sprinkled 
by homogeneity on a single-sided substrate at the spraying process of lamination, and is ****(ed) by the plastic plate. Under the present 
circumstances, the substrate supporting a spacer may produce a strain and eel thickness nonuniformity. In order to solve this, as shown in 
drawing 10 , controlling eel thickness is proposed by arranging a photosensitive pillar-shaped spacer to the non-picture element part on one 
substrate at homogeneity. After this photosensitive pillar—shaped spacer carries out pattern formation of one liquid crystal drive electrode 
(ITO), it applies a photopolymer on a substrate by a spin coater etc., and is formed of it and arranged by the photolithography process: 
[0005] in order that said photosensitive pillar-shaped spacer may maintain to one substrate side, the thickness, i.e., the eel thickness, of a 
liquid crystal layer, — general — height of about 6 micrometers, and the distance between pixels — it is mostly formed in the shape of [, such 
as a cylinder with a half diameter of about 1 0 micrometers or a prismatic form ] a column. It is because the fault of turbulence and a stripe 
domain in the orientation of the liquid crystal of the circumference of a spacer will arise if larger than this. After forming this pillar-shaped 
spacer, the orientation film is applied and rubbing (RUB) processing is carried out. Then, a sealant is printed to the opposite side substrate of 
the substrate with which the pillar-shaped spacer was formed, and the liquid crystal display is completed by pouring in lamination and liquid 
crystal for a vertical substrate. 

[0006] Moreover, by JP,6-337427,A r the projection as a pillar-shaped spacer is formed on a plastic plate, and obtaining a liquid crystal display 
component is shown. 

[0007] Furthermore, the liquid crystal display component in which the spacer with which a photosensitive pillar-shaped spacer is formed in 1 

set of substrates [ both ] with an electrode, and counters was formed by contacting is shown by JP.1-134336.A. 

[0008] 

[Problem(s) to be Solved by the Invention] In the liquid crystal display component which formed the above pillar-shaped spacers, when static 
electricity offsets the bank and the orientation film which becomes empty unlike a glass substrate, or when screen-stenciling a sealant, the 
problem that a plastic plate sticks to the printing version generates a plastic plate. 

[0009] Drawing 1 1 is the sectional view showing the condition that the substrate stuck to the printing version in the production process of a 
liquid crystal display component. The location of the substrate 31 which stuck to the sealant printing version 30, and the substrate 32 which 
usually exfoliated by the pin 33 for exfoliation is shown. The condition that a plastic plate sticks to the printing version with static electricity is 
in the condition in which the substrate stuck to the printing version with static electricity like drawing 1 1 on the occasion of printing of the 
orientation film or a sealant, i.e., the condition which floated from the printing stage of equipment It shifts from the case where the location of 
the base 32 which usually exfoliated does not stick to the printing version even if it exfoliated the substrate which stuck to the printing version 
by the pin 33 for exfoliation, when it changed into this condition, and the fault that a chip occurs in a substrate, or a blemish. remains on a 
substrate and the poor display of a liquid crystal display component occurs arises by conveying the following substrate and contacting a front 
substrate. There is a problem that ****** to the printing version by static electricity of the opposite side substrate which does not form a 
spacer especially, and * *** ** to screen-stencil of a sealant are conspicuous. 

[0010] in JP,6-337427,A and JP,1-134336,A, it is based on such static electricity — sticking — etc. — it is not not only touched, but the 
magnitude of a pillar—shaped spacer etc. is not shown about a problem, but in being larger than predetermined magnitude as mentioned above, 
the fault of a stripe domain also becomes arises. 

[001 1] The purpose of this invention aims at offering the spacer manufacture approach of a liquid crystal display component of suppressing 
generating of static electricity in a production process sharply, and improving the display grace accompanying eel thickness equalization. 
[0012] 

[Means for Solving the Problem] In the liquid crystal display component from which, as for this invention, a sealant comes to ****** the 
plastic plate of a pair in the seal section each of the plastic plate of said pair It comes to form the pillar—shaped spacer and orientation film 



• * - • 

one by one at least. Said pillar-shaped spacer It is the liquid crystal display component characterized by being shorter than the side which is 1 
v pixel of the side in which the total surface area per two is parallel to a pixel by two or more [ 8700-micrometer ], and is prepared in the seal 
"section at least 1mm of substrate sides, and the shorter side of the base is 10 micrometers or less, and a long side carries out parallel 
confrontation by the letter of a block. 

[0013] If this invention is followed, ****** Q f the substrate under the effect of static electricity at the time of orientation film formation can be 
prevented by forming a pillar-shaped spacer on an up-and-down plastic plate. Moreover, the situation where a substrate sticks to the printing 
version in response to the effect of static electricity at the time of seal printing for lamination is avoidable by less than [ 8700 micrometers ] 
two by making the pillar-shaped spacer into the letter of a block, and forming it 1mm on the substrate of the seal section at least with the 
total two or more 8700-micrometer surface areas per two. Therefore, it is useful especially when using the screen-stencil which prints a 
sealant on a plastic plate by bringing the screen version which has opening to a seal field on a plastic plate, and carrying out the squeegee of 
the screen version-like seal resin. 

[0014] Furthermore, when the shorter side of the base of the letter spacer of a block is 10 micrometers or less, even if it satisfies the above- 
mentioned conditions, with a prismatic form, cylindrical, or the letter spacer of a block with a larger shorter side than 10 micrometers, the 
stripe domain which the orientation of the circumference of a spacer is in disorder, and is generated can be prevented. Moreover, since it set 
up shorter than the 1 -pixel side of the side which carries out parallel confrontation of the long side, when longer than the 1 -pixel side, liquid 
crystal which cannot be performed smoothly can be poured in smoothly. Thus, the high liquid crystal display component of display grace is 
obtained by lamination ****** in both the constituted substrates. 

[0015] Moreover, a shorter side is 5 micrometers and said letter spacer of a block is characterized by for a long side being 30 micrometers and 
height being 2 micrometers - 4 micrometers by this invention. 

[0016] If this invention is followed, the size of the letter spacer of a block which does not receive static electricity when the letter spacer of a 
block formed on an up-and-down plastic plate is 30 micrometers of 5 micrometer x long sides of shorter sides and height is 2 micrometers - 4 
micrometers is small, namely, since surface area becomes small, the orientation of the liquid crystal of the circumference of a spacer is good, 
and can acquire very good display grace. 

[0017] Moreover, this invention is characterized by ******(jng) the substrate of a pair and becoming so that the long side of those bases may 
go direct and the letter spacer of a block formed in each substrate may lap and stand face to face against a cross joint. 
[0018] If this invention is followed, since it will be made to confront each other so that the raised bottom side where the letter spacer of a 
block of a vertical substrate is mutual may be located in a cross joint and allowances will arise for the location precision of the spacer of a 
vertical substrate to a gap of the lamination of a vertical substrate by lamination ******, when using the large plastic plate of telescopic 
motion especially, it is effective, and can stabilize and produce. Moreover, the place with which lamination and an electrode lapped so that the 
stripe-like electrode formed in the vertical substrate might be intersected perpendicularly can apply effectively especially the configuration of 
making it confront each other so that it may be located in a cross joint in the matrix type liquid crystal display component used as a pixel. If 
the height of a spacer is formed within the limits of 2 micrometers - the above-mentioned 4 micrometers at this time, it can be out of range, 
the plastic plate to the printing version by this static electricity to generate can stick, and the defect of display grace, such as **, eel 
thickness nonuniformity, and a stripe domain, can be prevented. 

[0019] Moreover, this invention is characterized by forming said letter spacer of a block in the viewing area as a spacer for maintaining the gap 
of the plastic plate of a pair at homogeneity. 

[0020] if this invention is followed — said letter spacer of a block — the plastics radical of a pair — a wooden floor — while maintaining the 
gap of a substrate at homogeneity by preparing spare time also in a viewing area as a spacer for maintaining at homogeneity, the liquid crystal 
display component which can prevent ****** by static electricity more can be obtained rather than the case where it prepares only in the seal 
section, without increasing a process. 
[0021] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing the configuration of a part of liquid crystal display component by one 
gestalt of operation of this invention. Drawing 2 is the sectional view seen from cutting plane line I-I of drawing 1 . Drawing 3 is the top view 
seen from cutting plane line II-II of drawing 1 . Drawing 4 is the top view seen from cutting plane line III — HI of drawing 1 . This liquid crystal 
display component is a phase contrast plate method plastics STN (Super Twisted Nematic) mold liquid crystal display component, and the cure 
against static electricity is used for it in the production process. Lamination ****** is carried out so that the long side of those bases may 
intersect perpendicularly and the photosensitive pillar-shaped spacer 5 formed, respectively may be located at a cross joint between the ITO 
electrodes 4 which are electrodes for a liquid crystal drive formed between the ITO electrodes 3 which are electrodes for a liquid crystal drive 
formed on the substrate 1 for top liquid crystal display components, and on the substrate 2 for bottom liquid crystal display components. As 
shown in drawing 3 and drawing 4 , a base is a rectangular letter spacer of a block, and this photosensitive pillar-shaped spacer 5 is located in 
a cross joint in a vertical substrate, when it is formed between each pixel and ****** so that a long side at the bottom may become parallel to 
a pixel 7, respectively. Moreover, also in the seal section in which the vertical substrates 1 and 2 are ******(ed) by the sealant a 
photosensitive pillar-shaped spacer is formed completely like a viewing area on the outside of the illustrated viewing area. 
[0022] Both a top and the substrates 1 and 2 for bottom liquid crystal display components consist of plastics etc., and the photosensitive 
pillar-shaped spacer 5 consists of photopolymers, such as JNPC made from JSR, etc. In addition, the orientation film which is not illustrated is 
formed on the substrate with which the ITO electrodes 3 and 4 and the photosensitive pillar-shaped spacer 5 were formed. 
[0023] Drawing 5 is a conceptual diagram for explaining the relation between the surface area of the photosensitive pillar-shaped spacer 5, and 
substrate area. In the photosensitive pillar-shaped spacer 5 formed in the substrate 2 for bottom liquid crystal display components, the surface 
area is the sum with the sum total of the area for the upper part 1 2 in contact with the substrate 1 for top liquid crystal display components 
which confronts each other, and the area of four side faces 13. The same is completely said of the photosensitive pillar-shaped spacer 5 
formed in the substrate 1 for top liquid crystal display components. This photosensitive pillar-shaped spacer 5 is arranged so that the total 
surface area may become two or more [ 8700-micrometer] 1mm on a substrate per two, and a base, i.e., the shorter side for the upper part 
12, is 10 micrometers or less, and the long side is set up shorter than the side for 1 pixel of the pixel 7 arranged by the long side concerned 
being parallel. 

[0024] Thus, the manufacture process flow of the liquid crystal display component constituted is carried out in order of an ITO electrode 
formation process, a photolithography process, orientation film presswork, orientation film RUB down stream processing, the seal presswork for 
lamination, and the lamination process of a vertical substrate. That is, although the spacer for eel thickness control of a vertical substrate is 
formed by the manufacture process flow of the usual liquid crystal display component in the spraying process of the spacer for eel thickness 
control of the vertical substrate carried out after the seal presswork for lamination, it is previously formed as a photosensitive pillar-shaped 
spacer 5 in a photolithography process after ITO electrode formation by the manufacture process flow of this operation gestalt. 
[0025] In said manufacture process flow, if static electricity occurs in orientation film presswork and the seal presswork for lamination, the 
fault the substrate for liquid crystal display components sticks to the printing version will arise. With this operation gestalt, the configuration of 
the photosensitive pillar-shaped spacer 5 and arrangement of a up to [ a substrate ] are devised as mentioned above so that this fault may not 
arise. That is, as a letter spacer of a block with which the photosensitive pillar-shaped spacer 5 was set up shorter than the side for 1 pixel of 
a pixel 7 where the shorter side for the upper part 12 is 10 micrometers or less, and the long side is arranged by the long side concerned being 
parallel, 1mm of substrate sides, the total surface area is arranged in the seal section at least per two so that it may become two or more 
[ 8700-micrometer]. Moreover, said letter spacer of a block is formed in the vertical substrate between each pixel so that a long side at the 



bottom may become parallel to a pixel 7, respectively. Furthermore, lamination ****** j s carried out so that the long side of those bases may 
go direct and it may be located in a cross joint. 

"[0026] Thus, the meaning to set up is as follows. First, the pillar— shaped spacer formed on the substrate needs to form a pillar-shaped spacer 
on both substrates, in order to prevent ****** of both the substrates by static electricity in a manufacture process, since static electricity is 
not received. The height of a spacer is divided and set up to eel thickness in that case. 

[0027] Moreover, if the total surface area is prepared in per two less than [ 8700 micrometers ] by two 1mm of substrate sides, as for the 
photosensitive pillar—shaped spacer 5, in response to the effect of static electricity, the substrate for liquid crystal display components will 
stick to the printing version at the time of seal printing. 

[0028] Moreover, when the shorter side for the upper part 12 of the letter spacer of a block is larger than 10 micrometers, the orientation of 
the circumference of a spacer generates turbulence and a stripe domain. Moreover, when the long side for the upper part 12 is larger than the 
1 -pixel side which is parallel to it, liquid crystal cannot be poured in smoothly. 

[0029] Furthermore, if such a letter spacer of a block is not arranged at least at the seal section, it cannot suppress static electricity 
generating by the seal presswork for lamination which static electricity tends to generate. 

[0030] In order to satisfy these requirements, the 8700 micrometers of the total surface areas per two are set to 2 1 mm of substrate sides of 
the letter spacer of a block formed on the substrate for example, on the substrate when 30 letter spacers of a photosensitive block with a 30 
micrometer x height [ of 5 micrometer x long sides of shorter sides ] of 2 micrometers per two had been arranged 1 mm of substrate sides. 
This numerical meaning made into 30 per two 1mm is as follows. The size of one general display pixel is 250micrometerx100micrometer. This is 
1 pixel in pitch in the case of having arranged the pixel pattern for 3 pixels of RGB by the display of SVGA extent It is about 20 micrometers 
between the lines between display pixels. Therefore, the display pixel which exists in 1 mm2 turns into about 30 pixels. If one letter spacer of a 
block is arranged for every display pixel of the, it will become the conversion by which the letter spacer of about 30 blocks is arranged by 2 
1mm. 

[0031] Moreover, since a substrate tends to expand and contract a plastic plate with heat etc., in the pillar-shaped spacer whose diameter of 
the base generally used in the ********** case is about 10 micrometers, fitting with the spacer by the side of opposite may shift, fitting 
precision may fall, and eel thickness nonuniformity produces the vertical substrate with which the pillar— shaped spacer was formed in both 
substrates. As shown in drawing 3 and drawing 4 , in a vertical substrate, the letter spacer of a block is arranged so that the long side of the 
base of the letter spacer of a block may become parallel to the ITO electrodes 3 and 4 (pixel) and it may be located between ****** pixels on 
the ITO electrode 3 of one stripe, and 4 among the ITO electrodes 3 and 4, so that such a fitting gap may not take place. And it can avoid that 
the defect of display grace, such as eel thickness nonuniformity and a stripe domain, occurs, without the long side of the base of the spacer of 
a vertical substrate going a vertical substrate direct at the time of **********, being located in a cross joint, and causing the fitting gap with 
the spacer by the side of opposite. 

[0032] (Example 1) After forming an ITO electrode on the plastic plate of a 300cmx420cm angle, by the photolithography It comes out 
comparatively, the upper part of a spacer — the with a height [ per part (base) / 5micrometerx30micrometer and height of 2.0 micrometers ] 
letter spacer of a photosensitive block — 1 mm of substrate sides — 30 per two — As shown in drawing 3 and drawing 4 , it formed in ITO 
inter-electrode so that the long side of the base might become parallel to the ITO electrode of the shape of a stripe used as a pixel, and the 
amount of static electricity was measured at the time of orientation film printing and seal printing for lamination. 

[0033] (Example 2) Except having set the height of a spacer to 3.0 micrometers, the letter spacer of a block was formed completely like the 

example 1, and the amount of static electricity was measured at the time of orientation film printing and seal printing for lamination. 

[0034] (Example 3) Except having set the height of a spacer to 4.0 micrometers, the letter spacer of a block was formed completely like the 

example 1, and the amount of static electricity was measured at the time of orientation film printing and seal printing for lamination. 

[0035] (Example 4) Except having set the height of a spacer to 4.5 micrometers, the letter spacer of a block was formed completely like the 

example 1, and the amount of static electricity was measured at the time of orientation film printing and seal printing for lamination. 

[0036] (Example 5) Except having set the height of a spacer to 6.0 micrometers, the letter spacer of a block was formed completely like the 

example 1, and the amount of static electricity was measured at the time of orientation film printing and seal printing for lamination. 

[0037] (Example 6) Except having set a part for the upper part of a spacer (base) to 5micrometerx50micrometer, and having set height to 2 

micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was measured at the 

time of orientation film printing and seal printing for lamination. 

[0038] (Example 7) Except having set a part for the upper part of a spacer to 5micrometerx50micrometer, and having set height to 4 
micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was measured at the 
time of orientation film printing and seal printing for lamination. 

[0039] (Example 8) Except having set a part for the upper part of a spacer to 10micrometerx30micrometer, and having set height to 2 
micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was measured. 
[0040] (Example 9) Except having set a part for the upper part of a spacer to 10micrometerx30micrometer, and having set height to 4 
micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was measured at the 
time of orientation film printing and seal printing for lamination. 

[0041] (Example 1 of a comparison) A photosensitive spacer was not used but the amount of static electricity was measured after forming an 
ITO electrode on a plastic plate according to the flow of the usual manufacture process at the time of orientation film printing and seal printing 
for lamination. 

[0042] (Example 2 of a comparison) Except having set a part for the upper part of a spacer to 5micrometerx1 Smicrometer, and having set 
height to 2 micrometers, the letter spacer of a block was formed completely like the example 1 , and the amount of static electricity was 
measured at the time of orientation film printing and seal printing for lamination. 

[0043] (Example 3 of a comparison) Except having set a part for the upper part of a spacer to 5micrometerx1 5micrometer, and having set 
height to 4 micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was 
measured at the time of orientation film printing and seal printing for lamination. 

[0044] (Example 4 of a comparison) Height formed the spacer like the example 1 by 10micrometerx10micrometer except having considered as 
the prismatic form spacer which is 6 micrometers, and the amount of [ of a spacer ] upper part measured the amount of static electricity at 
the time of orientation film printing and seal printing for lamination. 

[0045] (Example 5 of a comparison) Drawing 6 is the top view showing the arrangement condition of the cylindrical spacer 15 on the substrate 
1 for top liquid crystal display components. Drawing 7 is the top view showing the arrangement condition of the cylindrical spacer 15 on the 
substrate 2 for bottom liquid crystal display components. As mentioned above, since a substrate tends to expand and contract a plastic plate 
with heat etc., in the pillar-shaped spacer whose diameter of the base generally used in the ********** case is about 10 micrometers, fitting 
with the spacer by the side of opposite may shift, fitting precision may fall, and eel thickness nonuniformity produces the vertical substrate 
with which the pillar— shaped spacer was formed in both substrates. On a vertical substrate, 15 cylindrical spacers per two of height equal to 
eel thickness are formed 1 mm of substrate sides in the shape of KUSHIBA so that it may become one piece to two display pixels, as shown in 
drawing 6 and drawing 7 , so that such a fitting gap may not take place. At the time of the lamination of a vertical substrate, the cylindrical 
spacer formed on each substrate touched the substrate which counters, and has prevented the fitting gap. 

[0046] After forming an ITO electrode on a plastic plate, by the photolithography, 1mm of substrate sides, the photosensitive cylindrical spacer 
with a diameter [ of a spacer / for the upper part (base) / of 1 0 micrometers ] and a height of 6 micrometers was formed in ITO inter- 



electrode at a rate of 1 5 per two, so that the substrate which counters might be touched, as shown in drawing 6 and drawing 7 , and the 
^amount of static electricity was measured at the time of orientation film printing and seal printing for lamination. 

[0047] (Example 6 of a comparison) Except having set the diameter for the upper part of a spacer to 15 micrometers, the cylindrical spacer 
was formed completely like the example 5 of a comparison, and the amount of static electricity was measured at the time of orientation film 
printing and seal printing for lamination. 

[0048] (Example 7 of a comparison) Except having set the height of a spacer to 1 .5 micrometers, the letter spacer of a block was formed 
completely like the example 1 , and the amount of static electricity was measured at the time of orientation film printing and seal printing for 
lamination. 

[0049] (Example 8 of a comparison) Except having set a part for the upper part of a spacer to 1 5micrometerx30micrometer, the letter spacer 
of a block was formed completely like the example 1, and the amount of static electricity was measured at the time of orientation film printing 
and seal printing for lamination. 

[0050] (Example 9 of a comparison) Except having set a part for the upper part of a spacer to 1 5micrometerx30micrometer, and having set 
height to 4 micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was 
measured at the time of orientation film printing and seal printing for lamination. 

[0051] (Example 10 of a comparison) Except having set a part for. the upper part of a spacer to 20micrometerx30micrometer, the letter spacer 
of a block was formed completely like the example 1, and the amount of static electricity was measured at the time of orientation film printing 
and seal printing for lamination. 

[0052] (Example 1 1 of a comparison) Except having set a part for the upper part of a spacer to 20micrometerx30micrometer, and having set 
height to 4 micrometers, the letter spacer of a block was formed completely like the example 1, and the amount of static electricity was 
measured at the time of orientation film printing and seal printing for lamination. 

[0053] (Example 1 2 of a comparison) Except having set the diameter for the upper part of a spacer to 20 micrometers, the cylindrical spacer 
was formed completely like the example 5 of a comparison, and the amount of static electricity was measured at the time of orientation film 
printing and seal printing for lamination. 

[0054] (The evaluation approach) In the amount measurement of static electricity of examples 1-9 and the examples 1-12 of a comparison, the 
result of having evaluated the amount of static electricity to the height, the total surface area, and the liquid crystal display component 
substrate of a photosensitive pillar-shaped spacer and relation with substrate ****** j s shown in Table 1 . In addition, in the case of the letter 
spacer of a block, as shown in drawing 5 , let surface area be the sum with the sum total of the area for the upper part 12 in contact with the 
substrate which confronts each other, and the area of four side faces 13. Let surface area of a cylindrical spacer be the sum of the up part 
area in contact with the substrate which confronts each other, and the side-face area of a hoop direction. 

[0055] Moreover, in order to check both substrates for lamination, display grace, etc. using the plastic plate which carried out the amount 
measurement trial of static electricity in examples 1-3, 6-9, and the examples 8-12 of a comparison, as it was shown in drawing 3 , and 4, 6 
and 7, a liquid crystal display component is produced and the evaluation result is shown in Table 2. In addition, the eel thickness of a liquid 
crystal display component could be 6 micrometers about all examples and examples of a comparison from a viewpoint of display grace and a 
speed of response. 
[0056] 
[Table 1] 




[0057] 
[Table 2] 
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[0058] (Evaluation result) From Table 1, as the example 1 of a comparison whose amount of static electricity is 1.3kV or more at the time of 
** orientation film printing, and the examples 1-7 of a comparison whose amounts of static electricity are 1.0kV or more at the time of seal 



printing showed at drawing 11 , it was checked that the substrate for liquid crystal display components sticks to the printing version. 
** The substrate stuck to the orientation film printing version with static electricity, and the substrate of the example 1 of a comparison 
produced in the process of the usual manufacture flow which does not form a photosensitive spacer on a plastic plate generated process fault 

** On the plastic plate, as for the examples 5 and 6 of a comparison with a diameter of 15 micrometers or less which it was cylindrical and 
were formed, the substrate stuck the photosensitive spacer to the sealant printing version. 

** letter spacer of block 1mm on a plastic plate — in the 8700-micrometer less than two examples 1-7 of a comparison, the substrate stuck 
to the sealant printing version with static electricity, and the total surface area per two generated process fault. 

[0059] Like examples 1-9, the total surface area is [ the amount of static electricity at the time of orientation film printing ] 1.3kV or more in 
the flow of a process process, the amount of static electricity at the time of seal printing was set to 1.0kV or more from the above result, and, 
as for two or more 8700-micrometer letter spacers of a block, it turned out that ****** Q f the substrate to the printing version by static 
electricity can be prevented. 

[0060] From Table 2, a strain and eel thickness nonuniformity generated [ the opposite side substrate ] the liquid crystal display component 
which the photosensitive spacer ****(ed) by the ** plastics vertical substrate produced using two substrates of the cylindrical and formed 
example 12 of a comparison with a diameter of 20 micrometers like drawing 6 and drawing 7 in the stress of a pillar-shaped spacer. 
** The liquid crystal display component which the photosensitive spacer ****(ed) by the plastics vertical substrate produced using the 
substrate of the examples 8-1 1 of a comparison with which the die length of a shorter side was formed by the letter of a block 15 micrometers 
or more like drawing 3 and drawing 4 generated the stripe domain while the letter spacer of a block disturbed the orientation of the liquid 
crystal of the circumference part of a spacer and caused the fall of contrast 

** The examples 1-3 which formed the photosensitive spacer in the shape of a block on the plastics vertical substrate, and the liquid crystal 
display component by which the substrate of 6-9 was ******(ed) were excellent in fitting precision with the spacer of the substrate which 
stands face to face against the spacer of a vertical substrate respectively, and had good display grace. 

** The orientation condition of the liquid crystal of the circumference of the letter spacer of a block was so good that the surface area of a 
spacer became small. A setup which combined a setup and example 3 comrades which combined the example 2 and the example 4 had the 
best display condition. 

[0061] In the liquid crystal display component produced from the above result so that eel thickness might be set to 6 micrometers using the 
combination of a plastic plate, the total surface areas are 8700-micrometer two or more letters of a block, and it turned out like examples 1-3, 
and 6-9 that the shorter side of the base has display grace with what [ good / 10 micrometers or less and a long side ] was formed in the 
vertical substrate so that a spacer shorter than the side for 1 pixel might confront each other. 
[0062] 

[Effect of the Invention] According to this invention, the pillar—shaped spacer formed on the up-and-down plastic plate is made into the letter 
of a block. 1mm on the substrate of the seal section at least with the total two or more 8700-micrometer surface areas per two And it is 
effective in the plastic plate for liquid crystal display components not sticking to the printing version under the effect of static electricity by 
the flow of a process process, and being able to stabilize and produce according to a shorter side at the bottom being shorter than the side 
which is 1 pixel of the side in which a long side carries out parallel confrontation by 10 micrometers or less. It is useful when applying to the 
liquid crystal display component for which formation of a sealant is especially performed by screen-stencil. 

[0063] Moreover, by making the letter spacer of a block small, there are few bad influences to the orientation of liquid crystal, and time amount 
compaction at a liquid crystal impregnation process can be aimed at 

[0064] Moreover, eel thickness control is carried out by homogeneity, it is effective in improvement in display grace being checked, and the 
effectiveness that the plastics liquid crystal display component whose homogeneity of eel thickness control improved suppresses generating of 
the display nonuniformity of a halftone display or the optimal electrical-potential-difference display as much as possible is acquired by 
confronting the letter spacer of a block so that a raised bottom side mutual in the case of vertical substrate attachment may be located in a 
cross joint 

[0065] Furthermore, a liquid crystal display component can be obtained at the same process as usual, without increasing a man day by making 
the letter spacer of a block serve as a role of a spacer which maintains a gap at homogeneity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of a part of liquid crystal display component by one gestalt of operation of this 
invention. 

[Drawing 2] It is the sectional view seen from cutting plane line I-I of drawing 1 . 
[Drawing 3] It is the top view seen from cutting plane line II — II of drawing 1 . 
[Drawing 4] It is the top view seen from cutting plane line Hi-Ill of drawing 1 . 

[Drawing 5] It is a conceptual diagram for explaining the relation between the surface area of the photosensitive pillar-shaped spacer 5, and 
substrate area. 

[Drawing 6] It is the top view showing the arrangement condition of the cylindrical spacer 1 5 on the substrate 1 for top liquid crystal display 
components. 

[Drawing 7] It is the top view showing the arrangement condition of the cylindrical spacer 15 on the substrate 2 for bottom liquid crystal 
display components. 

[Drawing 8] It is the perspective view showing the configuration of the conventional liquid crystal display component in which the pillar-shaped 
spacer was formed. 

[Drawing 9] It is the sectional view showing the configuration of the conventional liquid crystal display component in which the plastics bead 



spacer was formed. 

[Drawing 10] It is the sectional view showing the configuration of the conventional liquid crystal display component in which the pillar-shaped 
"spacer was formed. 

[Drawing 11] It is the sectional view showing the condition that the substrate stuck to the printing version in the production process of a liquid 
crystal display component. 
[Description of Notations] 

1 Substrate for Top Liquid Crystal Display Components 

2 Substrate for Bottom Liquid Crystal Display Components 

3 Four ITO electrode 

5 Photosensitive Pillar-shaped Spacer 
7 Pixel 

12 A Part for Upper Part 

13 Side Face 
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